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The dsRNA was first found in the malformed cultures of Lentinula edodes strain FMRI0339, one of three most popular 
sawdust cultivating commercial strains of shiitake and was also found in the healthy-looking fruiting bodies and 
actively growing mycelia. Curing L. edodes FMRI0339 of the mycovirus infection was carried out by plating small hyphal 
fragments from an aged mycelia and protoplasting followed by regeneration to study the viral effect of LeV-FMRI0339 
on mushroom biology and develop virus-free commercial lines. More than 20% of colonies were free of LeV-FMRI0339 
dsRNA element. The mycelial growth and density of the virus-cured and -infected isogenic strains were measured in 
eleven kinds of fungal culture media, including a sawdust medium. Eliminated LeV-FMRI0339 resulted in increased 
mycelial growth and mass. Growth of virus-cured strains was especially enhanced more than 30% on potato dextrose 
agar, V8, and czapex dox media. Interestingly, LeV-FMRI0339 virus was constantly detected in mycelia of L. edodes 
FMRI0339 from the solid-medium culture condition, however, no viral productivity appeared culturing mycelia in the 
submerged culture. Viral titer of LeV-FMRI0339 changed over culture condition. Output of fruiting bodies in the virus-
cured and -infected isogenic strains was investigated in the malformed cultures to study the efficacy of virus curing and 
biological funtion of mycovirus LeV-FMRI0339.
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Lignocellulosic materials are considered as a sustainable environmental alternative to produce bioethanol. 
Lignin is a recalcitrant polymer that acts as cementing agent between cellulose fibers, but removal of this material 
is necessary to improve the rate of enzymatic hydrolysis of cellulose or hemicelluloses to fermentable sugars. 
Steam-explosion is one of the most commonly used methods for destructuration of plant cell wall but this process 
generates inhibitors, including furfural, organic acids and phenolic compounds, which affect the yield of the process. 
Laccase is a copper-containing blue oxidase that catalyzes the oxidation of phenolic lignin units and a wide number 
of phenolic compounds and aromatic amines, with molecular oxygen as the electron acceptor, which is reduced to 
water1.  These enzymes have been used to reduce the toxicity of industrial mill effluents with high content of free 
phenolic compounds2. It has been reported that laccase participates also in detoxification of steam-exploded 
wheat straw, increasing 2G ethanol production3. However, although these results are promising, the addition 
of a new enzyme in the process seems not to be economically feasible. As a preliminary study we have achieved 
the heterologous production of Lcc1 C. rigida laccase in the cell wall of P. pastoris, as a model yeast expression 
system. This gene was fused to alpha secretion factor and Cwp2 cell wall binding domain from S. cerevisiae. 
Laccase activity was detected in yeast cells using ABTS as enzyme substrate and the presence of the protein in 
the cell surface was confirmed using anti-laccase antibodies conjugated with fluorescently labeled antibodies. 
These results open the possibility to express successfully laccase in cell wall of commercial yeast used in 2G bioethanol 
for increasing the process yield without additional production cost.
1. Thurston, C.F., 1994. The structure and function of fungal laccases. Microbiology 140: 19-26. 
2. Saparrat, M.C., Jurado, M., Diaz, R., Garcia Romera, I. y Jesus Martinez, M., 2010. Transformation of the water soluble fraction from alpeorujo by 
Coriolopsis rigida: The role of laccase in the process and its impact on Azospirillum brasiliense survival. Chemosphere 78: 72-76. 
3. Jurado, M., Prieto, A., Martínez-Alcalá, M.A., Martínez, A.T. y Martínez, M.J., 2009. Laccase detoxification of steam-exploded wheat straw for second 
generation bioethanol. Bioresource Technol. 100: 6378-6384.
JORGE BARRIUSO, SERGIO CAMPOS, MARÍA JESUS MARTÍNEZ  
 CIB-CSIC, SPAIN
CELL SURFACE DISPLAY OF CORIOLOPSIS RIGIDA LACCASE IN PICHIA PASTORIS450
Poster awards sponsors
FACULTY
OF BIOLOGY
Institutional sponsors
12th European Conference on Fungal Genetics
Seville (Spain) March 23-27, 2014
ECFG12
Seville 2014
Private sponsors
